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Introduction
The production of a vector boson in conjunction with jets is an important benchmark process for experiments at hadron colliders. Reliable predictions for these processes are needed both as a test of our understanding of Standard-Model measurements and because they represent important backgrounds to many searches for physics beyond the Standard Model (BSM). The study of the newly discovered Higgs-like boson [1, 2] and searches for BSM signals requires good modeling of high-multiplicity final states. The same holds true for Standard-Model processes such as top-pair and di-boson production, for which W +multijet processes represent an important background. Because the neutrino from the leptonic decay of the W boson escapes the dectector, W +jets processes represent an irreducible background for many searches involving missing transverse energy.
Next-to-leading order (NLO) in the strong coupling constant is the lowest order at which reliable quantitative predictions for cross sections are possible. Theoretical predictions for the production of a W boson in assoctiation with up to two jets at NLO have been available for a long time [3, 4, 5] . At higher multiplicities, predictions have become available only in recent years: the so-called unitarity method (for a review, see Refs. [6, 7] ) has been used successfully for W -boson production in association with three [8] , four [9] and most recently five jets [10] .
Vector boson production has been measured in association with up to four jets at the LHC with a center of mass energy of 7 TeV [11, 12] and good agreement was found with NLO predictions.
W+jets at NLO
We use SHERPA [13] in association with the virtual matrix elements from BLACKHAT [14] to obtain our NLO predictions. We apply the jet and lepton cuts given in Ref. [10] . The results for the total cross sections for W + 1-jet through W + 5-jet production are given in table 1 of [10] . In Figure 1 we present the transverse momentum distribution of the leading five jets. The striking feature is the reduction of the scale variation obtained by going from LO to NLO. One can also see that the radiative corrections affect not only the overall normalization but also the shape of distributions.
Given that cross sections σ n are now available for a large number of jet multiplicities n, one can investigate several ratios involving these processes, which are interesting because some sources of uncertainties largely cancel, both on the experimental and theoretical side. The jet production and charge asymmetry ratios are defined as
repectively. Excluding the case n = 2 where new partonic channels open in the denominator, both ratios can be consistently described using a linear interpolation, both at LO and NLO. We collect the coefficients of the interpolation R = an + b for both ratios in the following table. Using this linear regression one can extrapolate to obtain a prediction for the W + 6-jet cross section:
σ extr (W + + 6 jets) = 0.30 ± 0.03 pb , σ extr (W − + 6 jets) = 0.15 ± 0.01 pb .
Englert et al. recently investigated [15] such an extrapolation using jet calculus methods, and found it to be a good approximation when the jets are required to have the same minimum transverse momenta. In our extrapolation, the errors are computed from the variance of a large set of synthetic 
Conclusions
We have presented results from a NLO calculation for the production of a W boson in association with up to five jets. We used these results to provide an extrapolation for the cross section of the corresponding process with six jets.
